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Abstract

Studied seasonal development of the anal and inguinal glands in male and female wild rabbits in

southern Sweden. In both sexes, the size of the glands was strongly correlated with the sexual

development. Maximal sizes of the glands were attained during the intense breeding period, April to

August.

Introduction

An investigation of the reproductive biology of the wild rabbit has been in progress in

southern Sweden since 1972 (cf. Andersson and Meurling 1977; Borg et al. 1978;

Andersson et al. 1979a, 1979b; Dahlbäck and Andersson 1981). The present paper,

which is a result of this investigation, describes the seasonal weight changes of the anal and

inguinal glands, two of the main odoriferous skin glands in the rabbit. Both glands are

stimulated by androgens, especially testosterone (Mykytowycz 1966a, b; Salesses and

Marois 1969; Strauss and Ebling 1970; Wales and Ebling 1971; Ebling 1972), for

which reason it was of interest to compare the seasonal patterns of these glands with the

sexual cycles (described by Andersson et al., 1979b). The importance of the odoriferous

glands in the social behaviour of the wild rabbit is well-known (see Mykytowycz 1964,

1967, 1968, 1970, 1972, 1973, 1974 for reviews).

Secretions of the anal gland (consisting of two lobes lying lateral to the rectum) give the

faecal pellets a very distinctive odour (Mykytowycz 1966a ; Hesterman and Mykytowycz
1968). The odour, thus distributed by the faeces, plays an important role in marking

territorial boundaries (Mykytowycz 1966a, 1968). The inguinal glands lie in a skin pouch

on either side of the rectum and penis or vagina. The inguinal odour is apparently

associated with sexual attraction and individual identification (Mykytowycz 1966a; Myky-
towycz et al. 1976; Strauss and Ebling 1970). References to papers concerning the gross

anatomy and histology of the anal and inguinal glands are given by Mykytowycz (1966a,

1966b).

Material and methods

Rabbits of both sexes were shot as monthly samples in the Revinge area, approx. 20 km east of Lund in

southern Sweden; for details see Andersson et al. (1979b). The animals were weighed, dissected, and

various organs, including the anal and inguinal (apocrine plus sebaceous portion) glands, were

1 This work was supported by grants from the Swedish Natural Science Research Council.
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weighed fresh and fixed in Bouin's fluid. The eye lenses, for use in age Separation of the animals, were
secured with the technique described by Lord (1960). A total of 1082 specimens from the period

March 1972 to December 1975 were studied.

The monthly weight distribution of the eye lenses enabled Separation of the animals into two main
age categories: one consisted of yearlings (until December) and subadults (January until onset of

breeding in March); the other, of adults (for details, see Andersson et al. 1979b).

It was justified to pool the material because the monthly changes in gland weights differed only
insignificantly between the years (not illustrated) and the annual reproductive activity was quite

uniform during the period studied (Andersson et al. 1979b).

Testicular and ovarian weights were used as indicators of sexual activity.

Results and discussion

The anal and inguinal glands of the yearling population of both sexes increased steadily in

weight from May to October (fig. 1), presumeably due to cell proliferation during this

period of prepubertal body growth. Mitotic activity is fairly commonin the inguinal gland

of the growing rabbit, but rare in the adult (Montagna 1959). It is reasonable to assume

similar conditions in the anal gland.

After a short period of retarded growth (less pronounced in the female inguinal gland),

there was a new weight increase from January onwards. This weight increase in the

subadult population, not associated with any general body enlargement (fig. 1), is probably

due to rising levels of stimulating Steroid hormones associated with puberty.

The anal and inguinal glands of the adults ran through an annual cycle (fig. 2). After

reaching peak values during the most intense breeding period between April and August,

the weights began to decline, reaching the lowest values in December-January, during the

non-breeding period. However, from January on the development of the glands differed

with sex. In the males the gland weights began to increase, while in the females they

remained low and did not seem to be influenced by the approaching breeding season until

later. This sexual difference is evidently due to a fundamental difference in the fertility

cycle.

Whereas the male fertility, reflected by increasing testicular weights (fig. 2a), increased

from January onwards, a corresponding ovarian increase, due to corpora lutea formation,

did not occur until two months later. These differences were, of course, expected.

A weight increase of the anal and inguinal glands implies increased secretion (Myky-

towycz 1966a, b; Wales and Ebling 1971). The main hormone involved in this Stimula-

tion in the male is evidently testosterone. This Steroid may also be the stimulating one in

the female since in the rabbit the ovary secretes significant amounts of testosterone after

mating (Hilliard et al. 1974). However, metabolic conversion of corpus luteum proges-

trone is probably a more significant source of testosterone. The well-known antagonistic

effect of estrogen on skin glands probably explains why the glands in the females are lighter

(fig. 2).

The time of year of birth will, of course, affect the glandulär development in an

individual rabbit in the yearling population. However, the fairly short breeding season in

the study area (March to August) reduces these differences. In the adults it is reasonable to

assume that the glandulär development is no longer age-dependent to any appreciable

extent. Of course, the transition from age-dependent to non age-dependent glandulär

development occurs gradually in the present kind of material with rather "rough" age-

categories. In young individuals, defined as adults, a certain amount of age-dependent

gland development can still be present and cause unexpected deviations in the material.

This is why the mean weight of the inguinal gland in the male adults in April (fig. 2a), is

considered too low and therefore excluded.



Biology of the Wild rabbit in southern Sweden. V. 283

Zusammenfassung

Biologie des Wildkaninchens, Oryctolagus cuniculus, in Südschweden. V. Saisonale Variation der

Gewichte von Anal- und Inguinaldrüsen

Die Gewichtsänderungen der Anal- und Inguinaldrüsen männlicher und weiblicher Wildkaninchen im
Jahreslauf wurden in Südschweden untersucht. In beiden Geschlechtern war die Drüsenentwicklung

mit der Gonadengröße eng korreliert. Höchstgewichte erreichten die Drüsen während der Zeit

intensivster Fortpflanzung von April bis August.
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